ABSTRACT: The aim of this study was to differentiate between homicides committed by multiple offenders and homicides committed by lone offenders. Using data on homicide incidents that occurred in South Korea between 1985 and 2008, we compared 134 homicides committed by multiple offenders, with 369 homicides committed by lone offenders. A greater proportion of homicides committed by multiple offenders involved injuries to the victim's head compared to homicides by lone offenders. Homicides committed by multiple offenders were more likely to involve blunt instruments and ligatures, whereas homicides by lone offenders were more likely to involve sharp instruments. In addition, a majority of the homicides committed by multiple offenders were planned. The results of this study have practical implications for homicide investigations, as well as theoretical implications for homicide research on the difference in offense behaviors based on the number of offenders.
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KEYWORDS: forensic science, homicide, lone offenders, multiple offenders, injury locations, offense planning A considerable proportion of homicide incidents involve two or more offenders. Indeed, homicides committed by multiple offenders accounted for 13 .8% of all homicides in the United States, 18.2% of all homicides in Canada, and 14.4% of all homicides in Finland (1-3). In South Korea, 10.9% of all homicides were committed by multiple offenders (4) .
However, there is only a limited amount of research on homicides committed by multiple offenders. Previous studies on other types of violent crime, such as rape and robbery, have reported remarkable differences between offenses committed by lone offenders and those committed by multiple offenders in the characteristics of the crime and in the offense behaviors, including planning of the offense and injuries sustained by the victim (5) (6) (7) (8) .
The purpose of the study was to determine differences between homicides committed by lone offenders and those committed by multiple offenders by examining victim and offender characteristics, injury locations, and offense behaviors. We ultimately aim to provide a practical aid in homicide investigations and to make theoretical contributions to homicide research on differences in offense behaviors based on the number of offenders involved.
Materials and Methods
The data we used were obtained from the Korean Social Science Data Archive (A1-2008-0048). Our study was declared exempt from review by the institutional review board (IRB). The original data were comprised of 513 homicide cases that occurred between 1985 and 2008 (9) . We were unable to obtain information on more recent homicide incidents as that data were in the process of preparation and were therefore unavailable. A total of 503 homicide cases had information on the number of offenders involved. Of these, 369 cases were committed by lone offenders, and 134 cases were committed by two or more offenders. The detailed information about the offender and victim characteristics and offense behaviors was provided by 15 prisons in major cities (e.g., Seoul, Cheongju, Daegu, and Gwangju).
The data were analyzed using SPSS 23.0. We compared homicides committed by lone and multiple offenders using chi-square analyses. Additionally, we conducted a binomial logistic regression analysis to identify variables that predict the number of offenders in a homicide. Figure 1 displays the victims' injury locations by homicides committed by lone and multiple offenders. A greater proportion of homicides committed by multiple offenders involved injuries to the head compared to homicides committed by lone offenders (p = 0.000, Φ = 0.161). The differences between homicides committed by lone and multiple offenders with respect to face, torso, neck, and limbs injuries were not statistically significant.
Results

Injury Locations
Victim and Offender Characteristics
The results of the chi-square analyses are displayed in Table 1 , which includes the difference between homicides committed by lone and those committed by multiple offenders based on the victim and offender characteristics. The proportion of female victims was significantly larger in homicides committed by lone offenders compared to the proportion of female victims in homicides committed by multiple offenders. In addition, multiple offenders were more likely to commit homicide against a stranger than lone offenders.
Lone offenders were twice as likely to be arrested at the scene compared to multiple offenders. Even if not arrested at the scene, a greater proportion of lone offenders were arrested within 24 h than multiple offenders. By contrast, a majority of multiple offenders were arrested after at least a week.
Offense Behaviors
The differences in offense behaviors are displayed in Table 1 . Multiple offenders were significantly more likely to prepare the weapon in advance and carry it with them, whereas lone offenders were more likely to use weapons that were present at the scene.
Homicides committed by lone offenders were significantly more likely to involve sharp instruments. By contrast, homicides committed by multiple offenders were more likely to involve blunt instruments and ligatures.
Importantly, the majority of the homicides committed by multiple offenders were planned in advance, whereas a substantial number of the homicides committed by lone offenders were unplanned and occurred in the spur of the moment. Relative to lone offenders, multiple offenders were more likely to bind, gag, and blindfold the victim. Multiple offenders were more than twice as likely to steal property from the victim compared to lone offenders.
Overkill is defined as multiple injuries, usually more than ten, inflicted on the victim (10) . Previous studies have reported that overkill is often related to strong emotional outbursts toward a victim that is closely related to the offender (11, 12) . In this study, multiple offenders were more likely to engage in overkill than lone offenders were.
Multiple offenders were more than twice as likely to cover the victim's body, with, for instance, a blanket, and were more than three times as likely to transport the victim's body from the scene to a different location in an attempt to avoid arrest compared to lone offenders. The proportion of homicides committed by multiple offenders in which the body was found in water was larger than the proportion of homicides committed by lone offenders in which the body was found in water. Furthermore, multiple offenders were significantly more likely to remove evidence at the scene of the crime (e.g., fingerprints, bloodstains) and to stage the scene in an attempt to avoid arrest compared to lone offenders.
Prediction of the Number of Offenders
We conducted a binomial logistic regression analysis to identify factors that predict whether the offense was committed by lone or multiple offenders (Table 2) . We used the number of offenders as the dependent variable. The variable was coded such that multiple offenders = 1 and lone offenders = 0.
Variables from the previous analyses that had a moderate effect size (i.e., .20 or more) were included in the analysis as independent variables (13) . We thus included the following independent variables: "female victim" (Φ = 0.215), "arrested after a week or more" (Φ = 0.349), "planning the offense" (Φ = 0.453), "binding the victim" (Φ = 0.330), "blindfolding the victim" (Φ = 0.238), "stealing property" (Φ = 0.334), "transporting the body" (Φ = 0.305), and "staging" (Φ = 0.227). The variable "arrested within 24 h" (Φ = 0.340) was excluded, as it was incompatible with the variable "arrested after a week or more."
The model was significant (p < 0.001). Homicides committed by multiple offenders were over five times more likely to be planned than homicides committed by lone offenders. In addition, multiple offenders were over three times more likely to blindfold the victim than lone offenders. Furthermore, multiple offenders were more than twice as likely to transport the body after the offense and steal property from the victim than lone offenders. Compared to lone offenders, multiple offenders displayed a higher probability of being arrested after a week. It was also found that homicides committed by lone offenders were more likely to involve female victims than homicides committed by multiple offenders.
Discussion
Above all, our results indicate the particular difficulty of apprehending homicide offenders when multiple offenders were involved. Multiple offenders involved in homicides were more likely to target a stranger, plan the offense, remove the evidence at the scene, and stage the crime scene compared to lone offenders. At the same time, multiple offenders were less likely to be arrested at the scene.
Previous studies on multiple offenders in rape and robbery have reported that co-offending is strongly associated with planning (7, 14) . Multiple offenders have also been shown to display a tendency to preplan, with a particular role assigned to each member of the group (5). Our study aligned with this past research, as our results indicated that multiple offenders tended to plan the offense and prepare weapons before the offense. By contrast, lone offenders were more likely to commit homicides spontaneously using weapons that happened to be present at the scene and generally attacking someone they knew. Consistent with these findings, lone offenders displayed a higher likelihood of being arrested at the scene or within 24 h of the offense than multiple offenders.
The current findings regarding weapon use indicate that the type of weapon used in homicides differs based on the number of offenders involved. The proportion of homicides with sharp instruments was greater for lone offenders, whereas the proportion of homicides with blunt instruments and ligatures was greater for multiple offenders. Additionally, injury location was related to the number of offenders involved. The victims of homicides committed by multiple offenders were significantly more likely to sustain injuries to the head than those of homicides committed by lone offenders.
Our findings indicate that in homicides committed by multiple offenders, the offenders may have more control over the victim than in homicides committed by lone offenders as homicides with multiple offenders had a higher incidence of binding, gagging, and blindfolding the victim. Furthermore, the proportion of victims' property stolen at the scene was considerably greater in homicides committed by multiple offenders than homicides committed by lone offenders.
In our study, a higher proportion of homicides committed by multiple offenders involved overkill compared to those committed by lone offenders. Prior studies on rape and robbery also reported that crimes carried out by multiple offenders are often characterized by a severe degree of violence (5, 8) . When committing a crime together, members of a group may easily facilitate each other's explosion of aggression toward the victim (15) .
Previous research has reported that overkill is highly associated with the offender-victim relationship, such that overkill is more common when the relationship between the offender and the victim is close, including relatives and spouses, than when offender is a stranger to the victim (12, 16) . However, other studies have found no correlation between the offender-victim relationship and the number of injuries inflicted on the victim (17) . Our study suggests that when evidence of overkill is present at the scene of the homicide, it may indicate that multiple offenders committed the offense, but is not necessarily an indication that the victim was closely related to the offender.
This study has a number of limitations that need to be addressed. First, the sample consisted of homicides committed in South Korea between 1985 and 2008. Therefore, it is important to be cautious when applying the current findings to more recent homicide incidents. Second, the findings from our data, which were comprised of only solved homicide cases, may be limited in terms of generalizability to all homicide cases occurring in South Korea. Future studies need to investigate if our findings can be replicated with more recent, representative samples.
Our study has theoretical implication as it differentiates between homicides committed by multiple offenders and those committed by lone offenders, and it demonstrates that the number of offenders involved in a homicide influences the offense behaviors (e.g., planning, weapon use, staging) and the victim's injuries. The findings emphasize that a thorough examination of the number and locations of injuries inflicted on the victim, as well as offense behaviors evident from the scene, is of the utmost importance in efficient homicide investigation (18) .
